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DESCRIPTION 

(54) Title of Invention : 

Method to Improve Physical Properties of Chitin Grains and/or Chitosan Grains 

(57) Abstract 
[Subject] 

This invention proposes rounded chitin and/or chitosan grains of high bulk densities. 
[Means to Resolve] 



To chitin and/or chitosan grains with a bulk weight of less than 0.3, at least one kind of external 
force (pressure, impacting, cutting, or friction) is selected and added to their processing in a 
processing method to produce chitin and/or chitosan grains with a bulk weight of over 0.3 
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(2) 

[Scope of Patent Claims] 

[Claim 1] A processing method to produce chitin and/or chitosan grains with a bulk weight of less 
than 0.3 and the addition of at least one kind of external force (pressure, impacting, cutting, or 
friction) to produce chitin and/or chitosan grains with a bulk weight of over 0.3. 

[Claim 2] A method to produce chitin and chitosan grains as stated in Claim 1 in which the 
external forces stated above are applied continuously in the process. 

[Claim 3] A method to produce chitin and chitosan grains as stated in Claim 1 and Claim 2 in 
which one type of grain crushing device such as an impacter, disperser, mixer, or impact crusher 
or jet-type crusher is used in the process. 

[Claim 4] A method to produce chitin and chitosan grains as stated in Claims 1 - 3 in which water 
and/or a water-soluble, organic solvent is added. 

[Claim 5] A method to produce chitin and chitosan grains as stated in Claim 4 in which water 
and/or a water-soluble, organic solvent has chitin and/or chitosan grains with a weighted volume 
of 300%. 

[Claim 6] A method to produce chitin and/or chitosan grains as stated in any of the Claims 1 ~ 5 
in which the average grain diameter of the of the chitin and/or chitosan is under 500 urn. 

[Detailed Description of the Invention] 
[0001] 

[Field of Industry] This invention concerns a method of processing chitin and/or chitosan grains. 
More specifically, it concerns a methodto produce chitin and/or chitosan grains with a high bulk 
density and which are not produced of a threadball-shaped, rough construction. 

[0002] 
[Prior Art] 

The raw material for chitin is crab, shrimp, mollusks and things with a high molecular content 
which can be procured in large amounts. Chitin 

is very adaptable to living tissue and is used for stitches in surgery and synthetic skin as well as 
an ingredient in foods. As a conductor, chitin has unusual properties including basicity, heat 
retaining properties, and its physiological properties so it can be used as a coagulant for marine 
processing technologies, an ingredient in cosmetics, for medical uses, and as an ingredient in 
foods. 

[0003] 

[Problems the Invention Seeks to resolve] 

Chitin and/or chitosan (hereinafter "chitin/chitosan") in the field of ingredients for the food industry 
is mixed with oil and used as a filling in soft capsules for health food supplements. The 
chitin/chitosan used in soft capsules is grain crushed in a hammermill No. 83 mesh. High density 
chitin/chitosan is mixed with oil because the soft capsules have a limited capacity. 

[0004] 

However, granular chitin/chitosan has a small bulk weight of 0.2 and there are limitation to mixing 
it in high densities with oil. Also, some granular chitin/chitosan is fibrous and it forms into a 
threadball-shaped, rough construction as it passes through processing which can obstruct the 



filling process for soft capsules. Therefore, the purpose of this invention is to propose a method to 
produce chitin and chitosan with high bulk densities which do not form a threadball-shaped, rough 
construction. 

[0005] 

[Means to Resolve the Problem] 

The invention described below was realized for the purpose described above, namely, as a 
processing method to produce chitin/chitosan grains with a bulk weight of less than 0.3 through a 
process of at least one kind of external force (pressure, impacting, cutting, or friction) to produce 
chitin/chitosan grains with a bulk weight of over 0.3. 

[0006] 

[Actual Formation of the Invention] 

Following is a detailed description of how the invention is actually formed. This invention uses 
chitin and or chitosan which can easily be procured through commercial channels and for which 

diameter of 500 ^m or less. However, the crushed grains have a low bulk weight of 0.2. In this 
invention, another process from one of the external forces listed below is added to chitin/chitosan 
grains with bulk weights of less than 0.3 to bring about bulk weights above 0.3 

[0007] 

Grains are crushed beforehand by a hammermill to a diameter of 500 jam, or have already been 
crushed and need to have bulk weights of less than 0.3 so they are processed by an external 
force of either pressure, impacting, cutting, or friction. There need to be processing means for the 
process to eventually continue depending on the time needed for these external force operations. 
These processing means may be, for example, a /.../, colloid mill or other milling device, a ball mill, 
vibrating ball mill, /Atoriter/, roll, medium mixer or other mixer, single or double axle wringers, 
kneaders and other kneading devices. Processing is completed with the use of fast and efficient 
crushers like hammermills and jetmills. Bulk weight can not be increased just by using impact-type 
crushers using high velocity rotation or jet crushers using high velocity steam flows. There are no 
processing time restrictions but since there is some differences in the bulk weight of 
chitin/chitasan and the processing means, processing needs to continue until a bulk weight of 0.3 
or higher is attained. For example, if an extraction device is used then processing takes at least 3 
minutes. 

[0008] 

When chitin and/or chitosan grains with a bulk weight of 0.3 or under are processed by the means 
described above, then these grains can be processed as, is or can be processed together with 
water and/or a water-soluble, organic solvent. 
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In the latter case processing can occur as the water and solvent dry or can be dried after 
processing is finished. Enough water and/or water-soluble, organic solvent should be used to 
soak the chitin and/or chitosan and preferably it will be 300% of the weight of the chitin and/or 
chitosan. If it exceeds this amount then it will complicate drying during or after the process and will 
not produce favorable conditions for the formation of a threadball-shaped, rough construction. The 
water-soluble, organic solvents can be, but are not limited to: methyl alcohol, ethyl alcohol, 
isoprophyl alcohol, ethylene glycol, diethylene glycol, diprophylene glycol, glycerine, 
dimethylformamide, or acetone. 

[0009] 

[Embodiments] 

Following is a detailed explanation of embodiments and comparative examples used for this 
jrtvp.Sjj.^a, §p^s^4biB^^af the embocJiment^in tfoe»s§ctic>ns [Pt4he tables], ora^percerjitages 
are not limited to these amounts. Furthermore, as for the bulk weight, the chitosan is poured 
steadily, at an angle, into a 100 ml graduated cylinder, the capacity and weight of the filling is 
measured, and the chitosan filling is weighed in grams and the filling capacity is measured in ml. 

[0010] 

Embodiment 1 

A magnetic ball measuring 25 millimeters in diameter is placed in a 1 liter, magnetic ball miller with 
a 1 0 centimeter diameter and then 50 grams of crushed chitosan (with a bulk weight of 0.2) is 
supplied through a 83 mesh and processed at room temperature for 5 hours. The resulting 49 
grams of processed chitosan then has a bulk weight of 0.3. When chitosan grains prior to 
processing are sieved they form a threadball-shaped, rough construction and have 60 /meshon/ 
(impassable) grains. On the other hand chitosan grains after processing have an increase of 
between 60 ~ 83 mesh and there is no threadball-shaped, rough construction present. Table 1 
shows these results. 

[0011] 
Table 1 

Pre-Processing Post-Processing 



Mesh Weight % threadball- Weight % threadball- 
shaped, rough shaped, rough 
construction construction 

> 60 0.5 Yes 0 No 

60-83 0.7 Yes 17.0 No 

83-100 15.4 Partial 13.8 No 

100- 150 39.3 No 20.6 No 

< 150 44.1 No 47.9 No 



[0012] 

Embodiment 2 

50.grams of 83 mesh crushed chitosan (with a bulk weight of 0.16) is placed in a 1 liter capacity 
kneader and supplied with 30 grams of water and 30 grams of ethyl alcohol, mixed and dried for 5 
hours as the pressure is reduced to 70 degrees C. 49 grams of processed chitosan is recovered. 
It has a bulk weight of 0.36. Table 2 shows the results. 



[0013] 
Table 2 



# 

Pre-Processing ' Post-Processing 



Mesh Weight % threadball- Weight % threadball- 

shaped, rough shaped, rough 

construction construction 

>60 2.0 Yes 0 No 

60-83 3.0 Yes 8.0 No 

83-100 16.8 Partial 9.2 No 

100-150 25.4. No 27.5 No 

< 150 52.8 No 54.5 No 



[0014] 

Embodiments 

200 kilograms of 42 mesh crushed chitosan (with a bulk weight of 0.18) is placed in a double axle, 
screw-type pressure crushing machine and mixed for / hours. The processed chitosan has a bulk 
weight of 0.31. Table 3 shows the results. 



[0015] 
Table 3 
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Mesh 



Pre-Processing 
Weight % threadball- 
shaped, rough 
construction 



Post-Processing 
Weight % threadball- 
shaped, rough 
construction 



>60 
42-60 
60-83 
83-100 
100-150 

<150 



0.4 
11.0 
36.9 
24.2 
18.0 

9.5 



Yes 
Partial 
Partial 

No 

No 

No 



1.5 
8.0 
31.5 
26.7 
20.1 
12.2 



No 
No 
No 
No 
No 
No 



[0016] 

Embodiment 4 

In place of chitosan, chitin crushed in an 83 mesh (with a bulk weight of 0.22) is processed in the 
same way as described in Embodiment 1 to derive 49 grams of processed chitin with a bulk 
weight of 0.32. Table 4 shows the results. 



[0017] 
Table 4 

Pre-Processing Post-Processing 



Mesh 


Weight % 


threadball- 


Weight % 


threadball- 






shaped, rough 




shaped, rough 






construction 




construction 


>60 


0.4 


Yes 


0 


No 


60-83 


0.5 


Yes 


6.2 


No 


83-100 


12.2 


Partial 


10.5 


No 


100-150 


45.5 


No 


25.1 


No 


< 150 


41.4 


No 


58.2 


No 



[0018] 

Embodiments 

In place of chitosan, chitin crushed in an 83 mesh (with a bulk weight of 0.22) is processed in the 
same way as described in Embodiment 1 to derive 49 grams of processed chitin with a bulk 
weight of 0.32. Table 4 shows the results. 



[0019] 
Table 5 



Mesh 



>60 
60-83 
83-100 
100-150 
< 150 



Pre-Processing 
Weight % threadball- 
shaped, rough 
construction 



0.0 
0.0 
00.0 
00.0 
00.0 



Yes 
Yes 
Partial 

No 

No 



Post-Processing 
Weight % threadball- 
shaped, rough 
construction 



0 
00.0 
00.0 
00.0 
00.0 



No 
No 
No 
No 
No 



[0020] 

The following describes the relationship between the mesh and grain diameters in Tables 1 - 5 
above. 

Mesh urn 
> 42 > 355 

42 - 60 355 - 250 

60-83 250-180 
83-100 180-149 
100- 150 149-105 
<150 < 105 

[0021] 

[Efficacy of the Invention] 

Based on the above, this invention can produce chitin and/or chitosan grains with a bulk weight of 
less than 0.3 through a process of at least one kind of external force (pressure, impacting, cutting, 
or friction)and which do not exhibit formation of a threadball-shaped, rough construction. 
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